ABSTRACT This systematic review evaluated the extent of HIV/AIDS research conducted in Jordan related to behavioural and/or social outcomes. MEDLINE, CINAHL, PsycINFO and OVID (1980-2009) were searched as well as the International AIDS Society abstract archives (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009). Existing reviews and primary studies were cross-referenced for further citations, and unpublished literature and ongoing trials were searched by contacting experts and active researchers in the field. Google Scholar was used to search in peer-reviewed local or regional journals not included in the above-mentioned databases. Searches were also conducted of Arabic literature. Only 8 relevant studies were identified; all were descriptive cross-sectional studies, either quantitative or qualitative. Convenience samples were used in the majority of the studies, severely limiting the generalizability of the findings. The studies focused on HIV/AIDs knowledge and attitudes in the general population and among health professionals; at-risk populations were not assessed.
Introduction
Available evidence suggests that HIV prevalence in Middle Eastern countries is low, with an average of 0.2%. Although between 2001 and 2009 the epidemic was controlled in most regions of the world and prevalence rates in the Middle East and North Africa were still low, it has increased from 0.1% to 0.2%; the number of new infections doubled between 2001(36 000) and 2009 (75 000); the actual number of people living with HIV/AIDS also doubled from 180 000 in 2001 to 460 000 in 2009 [1] .When comparing with international HIV data and other socioeconomic indicators, it is suggested that current prevalence rates are likely to be underestimated, on average by 0.2% to 1% [2] , and reliable data are still limited making it a challenge to estimate actual numbers [1] .
By the end of 2009 there were only 850 officially registered HIV cases Jordan [3] , which places the prevalence at < 0.2% [4] . Only 25% (n = 211) of the registered HIV/AIDS cases were Jordanians; the rest were immigrants. The age range for most of the people diagnosed with HIV is between 20 and 49 years [5] . Currently, the male/female sex ratio is 4:1. Fear of stigma may reduce testing and care-seeking behaviour and this, together with an inadequate surveillance system, suggests that the true number of people living with HIV exceeds the number of officially registered cases [1, 4, 5] . Moreover, little is known about transmission patterns and structural forces that drive the HIV epidemic in Jordan. Most HIV cases in Jordan are attributed to sexual contact (60%), but it is not clear whether it is homosexual or heterosexual, followed by unknown causes (18.2%), blood transfusion (16.5%), injection drug use (3.3%), and mother-to-child transmission (1.8%) [4] .
Overall, HIV research in the Middle East is limited because of the low prevalence of the disease, stigma about the topic and conservative cultural norms [6] . Taboos and strict values surrounding sexuality outside and within marriage make it challenging to examine the sexual behaviour of Jordanian men and women [5] [6] [7] . Stigma and conservative beliefs surrounding socially unacceptable behaviours-sex work, homosexuality and drug use-limit the number of research studies that examine HIV risk behaviours among high risk groups. Studies on HIV/AIDS in Jordan have been particularly absent compared to other Middle Eastern countries such as Egypt and Lebanon [7] . In the meantime, the incidence of HIV/AIDS is rising and without empirical data from epidemiological, socio-behavioural and intervention research, it is difficult to understand the dynamics of the virus's spread and develop interventions that can prevent the currently low rate of HIV in Jordan from increasing [8] [9] [10] [11] .
Therefore, the objectives of this paper were to review available HIV studies conducted in Jordan and to discuss implications for future research in the country. The paper aims to address the following research questions: 
Inclusion criteria
We identified studies from peer-reviewed journals that used experimental, cross-sectional or descriptive methodologies. We included all studies that reported research on HIV/AIDS in Jordan, involved participants from Jordan, or were related to HIV/AIDS in Jordan. We included studies that measured any behavioural and/or social outcomes (e.g. unprotected sex, risky behaviours, knowledge of HIV, attitudes about HIV) as relevant markers of HIV risk. Since the target of the paper was to systematically review peer-reviewed, published literature, we did not include country reports or reports by international organizations. Studies that did not report a behavioural or social outcome were excluded; as a result, we excluded 2 studies because they primarily and solely focused on biological factors related to HIV, 1 of the studies estimated the prevalence of the most important sexually transmitted infections (STIs) among a group of symptomatic and asymptomatic women in Jordan, but did examine any behavioural factors that might contribute to the occurrence of STIs [12] . The second study was a seroprevalence study conducted to
examine HIV infection in Jordan and did not examine behavioural or social factors in relation to HIV [13] . All the articles were initially screened by the authors to exclude studies that were not relevant. The authors met to agree on the initial screening criteria using a small subset of abstracts to ensure that they reached a high level of agreement; all studies that met the inclusion criteria were reviewed by the researchers. The authors were able to identify authors, funding and other characteristics of studies under analysis. A complete review of each study was conducted by all the authors, who read each study and decided on its methodological relevance to this review.
Data extraction
The authors decided to include all the data available in the studies.
Analysis and assessment of study quality
We summarized the state of the science on research in the area of HIV/ AIDS in Jordan, with a secondary aim of assessing the quality of the existing studies. Since all studies were descriptive and cross-sectional, we provided a narrative summary and critical analysis. We assessed the following aspects of the study quality: (1) study design; (2) method of selecting participants for the study; (3) sampling; (4) data collection instruments and methods; and (5) data analytical procedures.
Results
We were only able to identify 8 studies that were relevant to our research questions and were included in the review. Four studies were excluded since they only reviewed biological factors related to HIV. The studies were conducted between 1987 and 2005. A summary of articles is provided in Table 1 .
Topics covered
Seven of the reviewed articles examined HIV knowledge and attitudes of Jordanian citizens or health professionals and the readiness of the Jordanian health care system and personnel to address the emerging HIV cases/epidemic.
Attitudes toward HIV: Four of the reviewed studies focused on data about attitudes towards people living with HIV and HIV preventive behaviours [14] [15] [16] [17] Three of the reviewed studies reported that young people in Jordan, including nursing students, nurses and medical doctors, did not have positive attitudes to people with HIV [14, 17] . Attitudes were relatively more favourable among doctors than among nurses [17] . One study demonstrated that only 15% of dentists were willing to serve an HIV-positive patient [15] . The studies concluded that negative social attitudes towards HIV-positive individuals contributed to social discrimination and were especially detrimental when practised by health professionals.
Knowledge of HIV:
In addition to attitudes, 3 studies collected information about the level of HIV prevention knowledge among the general population in Jordan, primarily youth, and among health professionals [14, 17, 18] . The studies showed that the level of knowledge was fairly low both for youth and medical students. Compared to the mid-1990s [14] , the percentage of nurses and doctors who had heard of HIV/ AIDS rose to 76% by 2002, although HIV knowledge was often superficial and not accurate [17] . Lack of accurate HIV/AIDS knowledge and numerous misconceptions about HIV created a basis for negative and discriminatory attitudes towards people with HIV [17] .
Preparedness of health care system: Health care professionals are not entirely responsible for the limited awareness of HIV. Two of the reviewed studies examined the preparedness of health care providers, 1 study reported that the 2 medical schools' educational curriculum did not address the issue of HIV and students and practitioners had limited exposure to people with HIV/ AIDS [14] . Assessment of the health care system indicated that health care facilities also were not well-prepared to provide care for people with HIV [19, 20] ; the authors described the situation as "a discrepancy between reality and rhetoric" when commenting on the lack of services and facilities despite numerous pledges and commitments at the official level.
Methodological quality
Study designs: All HIV/AIDS studies included in the review were descriptive cross-sectional studies; 6 were quantitative and 2 were ethnographic qualitative studies.
Sampling: The studies had sufficient sample sizes. In 2 of the quantitative studies the sample size ranged from 126 to 1124 cases [13, 18] . On average, the 2 qualitative studies [19, 20] had smaller, but sufficient, sample sizes (n = 27) for conducting analysis for qualitative data. However, all 8 studies reviewed used available (or convenience) sampling techniques; in addition, none of the studies targeted high-risk populations such as men who have sex with men (MSM), sex workers and drug users.
Data collection methods and measurement instruments: Both quantitative and qualitative methodologies were equally presented among the available HIV research in Jordan. In the 2 quantitative studies where instruments were modified from standardized scales, the psychometric properties were not tested and reported in the new population [16, 18] . Only 1 study conducted biological testing of participants to determine their HIV status [13] . The remaining 4 studies relied on self-reported data collection methods. The assessment of the qualitative studies was more thoroughly developed and included detailed observational protocols for observers [19, 20] . Analytical approach: All the studies were limited to descriptive analyses of findings and relied solely on univariate analysis and reporting of frequency data by various groups.
Researchers: Most of the studies included were conducted by medical doctors and all were from the health field. Only the Ministry of Health was involved in planning and implementing studies related to HIV/AIDS.
Funding: Acknowledgement of funding was not mentioned in any of the 8 reviewed studies.
Discussion
The systematic review conducted for this paper clearly shows that behavioural research on HIV/AIDS in Jordan is limited, even compared to other Middle Eastern countries. Those studies that were identified assessed HIV/AIDS knowledge, beliefs and/or attitudes of the general population or the level of preparedness of health professionals to deal with HIV positive individuals. The studies were fairly simple in design: all were descriptive cross-sectional studies conducted by health care professionals and the majority recruited participants through convenience samples, which severely undermines the generalizability of the findings. No studies using longitudinal, randomized or quasi-experimental were identified, none tested and evaluated HIV/AIDS prevention and intervention approaches, and none examined AIDS knowledge among high-risk groups such as sex workers, MSM, injection drug users (IDUs) and migrant workers. Such reluctance to study these groups might be due to the strict Arabic social norms related to addressing sexual activity and sexuality, difficulty to reach such populations. Funding source was not mentioned in any of the studies. This point suggests a lack of funding for research studies in Jordan, especially studies that target HIV/AIDS; however, reports in the grey literature were funded by different national and international organizations We acknowledge that this paper has some limitations. Our main goal was to systematically review the literature available in peer-reviewed journals and thus we excluded data available in so-called grey literature. However, most HIV research in Jordan is conducted outside of academia at the level of the Ministry of Health or by nongovernmental international organizations; the results are rarely published in peer-reviewed journals and thus have never been validated or distributed to international reader. The strength of this review is its comprehensive search of published sources in regional, national and international databases, both in English and Arabic. This is the first systematic review of HIV/AIDS research in Jordan and one of the very few in the Middle East and North Africa.
While Jordan is considered to have a low prevalence of HIV, the incidence is increasing. Several factors have been reported to be associated with the low prevalence : 1) the norms and traditions of a conservative society dictate social behaviour in the country [11] ; 2) male circumcision is almost universal in Muslim communities [21] ; and 3) alcohol intake is low [22] . However, while a conservative society may be seen to contribute to a low HIV prevalence, it should be remembered that India, which is a conservative society with patriarchal relations between men and women, now has an HIV/AIDS prevalence of 0.36% with the threat of wider spread [23] . Patriarchal norms can create power imbalance in sexual relations, which can contribute to an increase in risky sexual behaviour [8] and gender inequalities in relationships put women at higher risk for HIV infection [24] [25] [26] [27] [28] .
Factors that may be driving the increasing incidence of HIV in Jordan include the stigma associated with HIV [1, 11] , gender inequalities [23, 29] , a demographically young population, increased unemployment rates [5] , migration and the political instability of surrounding countries [5] , and labour migration [23, 29] . Economic hardship has meant that young Jordanians are delaying marriage, which has led to more sexual contacts outside of marriage. High unemployment has left young people free to spend their spare time in cafés and amusement centres or working as unskilled labourers, thus exposing them to potential pressure for risky sexual behaviour [4] . Political instability in the region and the influx of a large number of migrant workers to Jordan, the return of 300 000 Jordanians as a result of the Gulf War and the migration of hundreds of thousands of Iraqis to Jordan as a result of the 2003 War have created multiple challenges for the country. This influx has resulted in an increase in unemployment rates and placed a strain on the education system. Vulnerability to risks associated with instability and migration create an environment that puts local people at higher risk for HIV [30] . Large displaced and migrant populations, mobility of migrant workers from high endemic countries into Jordan, poverty and gender inequalities are often associated with increases in sex work and casual sex.
Personal factors also increase the risks of the spread of HIV; although Jordanians know about and have access to condoms, they still do not use it as a protective measure. A recent unpublished study of workers in industrial zones and small business owners in Jordan revealed that most participants knew about AIDS, had heard about condoms and had easy access to them; however, a significant number of the study participants reported exchanging sex for money, contacting a commercial sex worker and rarely using condoms [8] . In addition, only 15% of MSM in Jordan reported using a condom during their most recent episode of intercourse with a male partner [31] .
These circumstances might be affecting sexual practices among Jordan's general population and various risk groups and may have an impact of the spread of HIV in the country. However, very little information is available on these factors.
Prevention is the foremost viable strategy in countries with low prevalence of HIV and in the last 2 years, the Jordanian government has increased the attention paid to preventing the HIV epidemic from gaining a foothold in the population. There have been efforts to encourage nongovernmental organizations to conduct HIV studies among high-risk groups. Family Health International, in collaboration with the USAID mission in Jordan, has conducted several knowledge, attitudes, and practices (KAP) studies with men and women working in industrial zones [8] with youth [4] and with sex workers [8] . However, findings from these studies are only available in annual reports and have never been published in peer-reviewed scientific journals; in addition, the National Strategy on HIV/ AIDS indicated that there appears to be almost no information available on the vulnerable groups in Jordan. Even numbers for well-defined groups, such as the military and prisoners, are not readily available. The only figures relating to vulnerable groups are those from law enforcement services on prisoners. It was estimated that around 6% of prisoners were injecting drug users [32] .
Thirty years after HIV was first described, only 8 peer-reviewed, published HIV/AIDS studies exist in Jordan and none focused on prevention or intervention [33] . There is an urgent need therefore for more multidisciplinary research using diverse methodologies to be conducted in order to better understand the HIV/AIDS situation in Jordan so as to inform prevention and intervention policies. Such research should focus on the general population, such as children, families, as well as on high-risk groups, particularly migrant workers and their sex partners, sex workers and their clients, and men having sex with men [6] . There is also a need for research that evaluates the factors contributing to HIV/AIDS in Jordan, such as gender inequalities, migration, poverty, stigma and risky sexual behaviours. In order to encourage such research, training of Jordanian researchers on different types of HIV/AIDS research (epidemiological, population-based, prevention, intervention) is necessary. This training could take place in university research centres that focus on medicine and health. Such training would promote scientificallybased research on HIV, and would also assist the country in being better prepared to address HIV, especially among at-risk groups. At the same time, adequate funding for different types of HIV research is needed in Jordan. Without a funding commitment, HIV behavioural research in Jordan will continue to lag far behind other countries in the region and the world, as identified by this review.
